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(54) EASILY WATER-DISPERSiBLE CARBON BLACK AND PRODUCTION THEREOF 

(S7)Abstraet 

PROBLEM TO BE SOLVED: To obtain a carbon black which is easily disporsibfe in water and is 
useful as a pigment for an a% black Ink, etc., by dry grinding a carbon black having specified physical 
properties to crack agglomerates and subjecting the carbon black to oxidation, 
SOLUTION: A carbon black having a nitrogen-adsorption specific surface area (N2SA) of SO m2/g or 
higher and a DBF oil absorption of 30 ml/1 00 g or lower is dry ground to crack agglomerates to a 
Dupa 50%/Dst of 1 . 1-1 .5, a Oupa 50% of 40-140 nra, and a Dupa 98% of 25 nrn or lower and then is 
oxidized to such a state that the sum of carboxyl and hydroxy! groups/ among hydrogen-eonig. 
functional groups formed on the surface of the carbon black particle, per unit area is 3 uop/ni2 or 
higher. Ost is a Stokes' mode diameter (nrn) of aggregate; Dupa 50% is the value of 50% 
cymmulative frequency In the cummuiafive frequency distribution curve of agglomerate particle size; 
and Dupa 99% is the value of 99% cammuiative frequency. 
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[jBS9l¥S] N,SA**50iVgBLJi. DBP IftilfdfcPBOil /100 

g 777^tJ>-5t, 7 U ^— h <r>x 

Y—7^~ FSDst(nm) t 7^n.X htfO^F%fifl 
Dupa50%(nm)i;<7)J:bDupa50%/Dst<7)ffi3&i'l.l —1.5 , 
T7~xnyl U— hCD^Mi&D u P a50%(nm) <7)ffl*>'40— 140 
(nm) s 7^n^^-hC0*^&flDupa99%(nm)cOlB^2 
50(nra) OTT'ftO. *Hte#^4**#:Tir8B££> 

IILTDu P a50%/Dst^l.l —1.5 , Dupa50%(nm)£40 
— 140 (nm) , Du P a99^(nm)&250(nm) VXf<7>mzT7'U 
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mmmcrMM] 

[ imm i ] mmvmstmmm % sa) # 5 0 m^ 

±. DBP«RiftSj&*8Oml/100g J^TOtf-tfVr^ >y 

1 — ? X^fc— FgDst (nm) £ T ^'CM 1/- h 
Dupa50%(nm) t OitDupa50%/DsttOffi# s 1 . 1 — 1 . 
5. (2)T^'n^P-h COT^g D upa50% (nm) CDffi^' 
40-140 (nm) . (3) T7'vi* V OS^SgDupa 
99% (nm) soffit 2 5 0 (mOJJIT. Tfo 9 . Jo^ICff 

Dupa50^±^-^yy'7-/^«*^ttMtI---- t f-*Sr 

ffi£. Dijpa99J!{iN^ft«t:t3»tS9 9%H«JKiScO 

[ M&g 2 ] S»©*Jt^HW (N, SA) # 5 0 m? /gfcJt 
_h, DBPIgJfcfc&*8Oml/100g JTR^-^Vt/^ <y 

? * ^imrx-mmmm ltd uP a5o%/ d stsr 1 . 1 

— 1. 5. Du P a50%£4 0—1 4 0 (nm). Dupa99£2r2 
5 0 (nm)IiTF. cOltT^'n^ V- V&tiffiLtXKlb . 
S«JMLT^-^>7'^ >y :?*frFfiffifc£jaW-4** 

[fl^PiMftBg] 
[0001] 

[0002] 

fcj&qSi&TBfflBT&i. £*Ui;5r— «y ^*H(c 
§ 1 tfM»fflfc&* S v vgrg|£ » 

Wfc LT*-*>77 >y 3-£fc*ttMB 
^ y^k^zmm-t&^rStzteX-tfy-fj-^cDmM 

[0003] *ttBPK >^{4*fBJI£{it*6. *&(3fi 

aBSfLTtJ 0 . Mi.(f#M^3 - 9 7 7 7 O^fR^ 
14. ^ij^yxfl/yxfij/l^yx^^x 



-f^aV- iJCK : F®3& t 2 0—4 Onm. D B PfflBflftfl* 

4 0 — 1 2 Oml/lOOg , pH^'7. 0ia±t'ft§^-^ 

^ £ *-^75 -y ? tiiTfflgfp^'fflU £>ti , # -jtfy 
7"5>y^<50^tttco^T(4M^SIl§nTV^V\ 

[0004] 4^, v?*m&mLx$k 
•y ^<?)yj<tt>^^iS£tt^ei^-rs i ti4*< £^*a^ft 

TV^*. WitmBW4 8 - 1 8 1 8 6-f-^f?tti77- 

L . o v ^T-RJE^ i 0 BKb* - 7" 9 >y ^ * fttmm 

5 9 8 5 6 ^fgtcti^-^yy 7 >y 9 &&m£fcy°7 

[ 0 0 0 5 ] atC. #M¥8 - 3 4 9 8#^«fcU4*fc 

^-^7*5 >y 9 tz^-th7\<.\mm4 y^izti^ 

X. W&—&V~7Jv?&\ ■ 5mol/g£JLk<7>flffliStt 
*******^-4*tt«fi-f at/. yRt ti — rK 
>77 ? t ^#Wt-S*ttM^-f ^<D»ja*ffit:ti 
v^T. (a) M£*-#y7 : yv9*%&JMb. (b) Iff 
iESMt^ - 7"^ -y ^ £ #r*rCiJlffi> ^ n y ySttSfS 

mmtmztiTteV). ttz. 19444^ 

&mz&m&&. 1 0 0 ml/100g OT«*~,fy77 -y ^ 

[0006] ±=^mmw-8 - 349 8#^«atwH! 

f8-31 94 4 4-f-^fg-C-{4^-^y^5 «y ^ffi-ft. 

s-e-tikfcio, *4MRft* I fiipr» *fi§r^«-«cs 

[0007] 

fcfttii. *-^7*5 -y 9m^-mmtyk^t comm. 

L. »C*-#y75 •y?ffi!113^ 0<0'ffSHHIT 

[0008] -e LT . *-#y7*7 'y?«SIt#4t 
41^) 3 *>«|yJ<tt^yJ<«ir*'B'ig*t LT^^*^f 
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hc\t ifX% h i 1 £ JLffi t . 
[0009]®:, *f6BJ^«7j<4ncfctt 

[ooio] *aft^tti*t^<?>jaiftfcX-^v^*(KL,fc 

[0011] 

®#J±Slffi» (N 2 SA) # 5 0 m2 /g&±. . D B P WtiSMtf 8 
Oml/lOOg fclTW^-^y^^-^tfcoT, (1>#— 
#yy*9 -v?cOT7"0 y—hcOXh — ^Xt— KgDst 
(nm) b T7\i* U— h<50^^i@Dupa50%(nm) b OifcD 
upa50%/Dst«ffi3&i 1 . 1 — 1 . 5 , (2) T ^'c?^ 1^— 
hcOT±^@Dupa50%(nm)tfOfiI*>'4 0—140 (nm) , 
(3) V- b cO«±SSDu P a99% (nm) COfit^ 2 5 

0(nra)IilT. -C'&D, A»o3inCfiPlW4****W« 

immm^fz 9 3 Ateq/«*£Ui<0^*ttt 4 £ i: 
jaUi0>«»i:-*-4. fit, DstldSftWSkBffifciiT^ 

y y- b x b - ? xffl at^^fcfc ft 4 x h 
[ooi2]*fc, ^nwm-f>m±. m.mw.mtwmm 

(N 2 SA) j8* 5 OmVgkJLh. D B P |RftUfciP8 0 ml/lOOg J&l 

t<50^-^>7 , 7 >y 9 *m&w^^m?mm^x d up 

a50I/Dst£l. 1 — 1. 5 . Du P a50%£ 4 0 — 1 4 0 
(nm) „ Dupa99%£ 2 5 0 (nm) UTF. OlCT/'n^ 1>— 
b £fi?#L*:tf>*> , Rftjga! LT#-tf>77 >y 

[0013] 

v ?o=f# -a t lt , mmmmtmmmi^ sa> * 5 

OiVgJJLh, D B P^iSSr 8 Oml/lOOg JJTFteRj&t 
4 i> COX'fo 4, •t^hio, X—tfyy^ yt&TiiWz-ft 



^ b *«f» t L £#c*i£i3 it 4 * - tfy y 5 y ? com 
[0014] -r^^^. CTi.{f7]ctt>f ydffflwMfeii^ 

>-^J:<ft#-r4^*tcaSi3S*it*fflW(N 2 SA)ii5 0 
■VuELh, DBPj&iiti 8 Oml/lOOg OTtclftS^n 

ffitt > $■ |6l±S Jt ft£{ig*lR*Jfc^HW (N, SA) $■ 
8 0mVglil±. DBP^fttS: 7 Oml/lOOg jaTtRS 
t5:ti«ff4U^ S«®#Jt*ffi*(N 2 SA)(i 
ASTM D3037-88 Method B . D B P©JfiM{iJIS K6221- 
82 AiStCj; DfJJJE^^SflT-feS. 

[0015] ^-^yy^-y^^*4i^MS[§^4« 

mm:*.* l , ^s;is lt^# ^;amffM^ 

[0016] Lfc**o-r s T^wzftWiLtzx-tfyy? 
vtemmmt lxh. x-xyy? y^com^mm 
M-iiTfo 4 ry 0 y- hnvmxfcwzim l , r^ - y 

7" 'J y- b (»-&-5tffgl < , T/'n^ I^- b 

[0017] *»!Bfc*iV^Ti4*4i««t*'fc:t5 
ttl,T^n>fU-b^ffffiJt^&^-r^«t LT. 7/ 

'J y— bOX 1 ^ — bflDst (nm) t Ti?"n^< b— 

b O^SSD upa50% (nm) fc Ojt D upa50%/ D st 
t, 1-1. 5<?5KHfcg^5fctfDT£> 

I.. ^r*3, Dst(nm)(i^it^tJ:4r^''jy-bx 
b - ^ xffl W- •§> »±«S«x b - ? xffl s 

@ , D u P a50% (nm) ti# -dO-^ >y ^ OikftffiLWtiZ V — 

b«SS^jaw»^fii«fc:*i(t4 5 0% 

[0 0 18] *tti^lS:tT^4^— 
^ffi^^-rtHfST*4Dupa50X/Dst^B(±. 
Sim LT V^S^-sK^9 -y ^ ^«*7BSsiiT^n^ 

b— b«it** i 'it< , c\<7mt>M^^wryu^ u— b 
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1^4. L*C. Dupa50I/DsttfO-ffi^l tifiV^Ilfr^ 
V y- h WKJKT 5 ? t?#Uc t T ^ 6 & < , 

T?ii. Dupa50%(SDstt— g[LTDupa50X/Dst= 1 
£2:4 « Liplstt&b. ±j*tfci5tr^uy-Mi 
1^ ^ *b £ r j< V- h Off ft L 3r 0 ^apue 

0%/D stcofflSr 1 . 1 — 1 . 5 cDiESK-Kjrr-S i> <J0T' 
Dupa50%/Dst#l . 5imt^mMBMTitT 
7 ij y~htfMS LZWMM LtzTfu* V- beottm 
jW* < , 3Se$rfH»K»£«» Utt< =5: S . 
[0019] ifc. T^'J h3&m^rLTS«*L^ 

r/n^ h^mmiry v y- hnm-smmt mm 

JB£&£ £i:# i 'S£L<3r4, ^S^i^T^rjjt v— 

li@^^-ft^lT'&i»ft^liflDu P a99%^#S«t , ¥ 
±MiSDupa50%cOfl£4 0—14 OnmOHEEl^ MMk 
SDupa99%cOffl^ 2 5 Oni&Ttefrtft^S i>C0Th 
4. ;iX^«li(i^-*>7'7'y^^7]c^ffiC^ 

m*t> 5 o xmrnmrncomz Dupasor 9 9 %«8ig3s 

SOfitSr D u P a99% t LT H£ L ^ 6*1* . 
[0020] -f-^T*)^, T%fi@Dupa50%Offi^4 Onm 
£ THI 4 8HUBfflKi T ?'n.X V- t- tf0&fg£vh$ < . ffl 



3. 7794X10' • ? 



if* t,<=5rv\ ^->l-C-¥^iaSDupa50%OTKfl*4 0 

< . Dupa50%<7)tt^ 1 4 0nm£tt;i4i§-£r«i^ 

[00 2 1 ] iti. T7vx\s- h«o4tf&te*iW4Jfc*: 
&g-Cfc*Dn»99WDft6*2 5 OnmSrffli. 4 

^iT^n^-Mi;^^— fcfrifc£-tt4C: 

[00 22] ±Kco#ttDstaVDu P a TlfiOS!!^ 

(DT^'jy- b<7)Xh— ^X^E— K@Dst(nm) : J I 
s K622K1982) 5 r«ajaCPK0f^U*j tc3E^v^9!s 

{^BlJoyes Lobel ftM) * 6 0 0 Orpin 

5°C) £1 ^nXmUz'ik, lm\C0;iv7T-M (2 OS 
M%x^y— 2 5°C) ^iAtS. ^v^f\ 

^tim 1 ^-r^mm mm ■. x-xyy? ? ?im 
mtmm^tttr&emmm. mm ■. 

[0023] 
[»1] 



r 4 1 
log x — x 1000 



[ 0 0 2 4 ] mi £i3VvC. 7?{i:Xt°y?S^JS(0.935 
cp) N Nii-rVX^mteXb 0 — b"(6000 rpm), r : 
-^>7-7>y^^«[«±A.^*S(4.56 cm) . r 2 fcfc 
»3l£KjaS&S4T<0¥a(4.82 cm) . p cb {±^-*>7' 
5-y^c7)^JS(s/ctf) s PitiXt-y?^^ (1.00178 

[0 0 2 5] I«J:3tLT§^^h-?xfflSg 
fc«b£K<oiH6illil6 (02) t*j»t*ft*«lK^h- 

(nm) h . 



[00 26] (2) T^'n^ J/- hO^SflDupa50%. 
*A&SDu P a99%(nm) : ^-^y ^ >y ^ ^*t^t!cL 

TO. 1-0. 5g/i eo^i^&MiSL. ^n^y 
V K >y 7°5-**KK^*M5Sai (^?ol5 
•y ^ttS, UPAmodel9340) SfflV^T^ftiSJCP— 

«7/o^ hoegSrilJSf -6. 7>HSrM*0^-^ 
>-7"7 -y ^(i^^yjMSLTiJ 0 , F yT5-^JIt 



(5) 



1 1-256066 



^r^n* i^- F^fegSrae-rs z. t * . £ 

V- V <VF^BaDupa50%(im) . 9 9 %JH»Jg«COffi£ 
[0027] *»H*oa*4MKtt*-^y7'9 'v 71Z± 

"htDVtf* isivMk k b f n^r i^^comaM^&mm 

coWtg*. i9lli.{f^;t'#= 3 f^;« (-co oh) , tF 
n^fS^S (-OH) N b Ko-WI ( -H) s 
y S (> c = o ) % k'n-gmmtftki&t h . 

[0028] ZtL^mmiD o k VffllW 

tdi. m i &^m^ts^)v^^)vm (-cooh)s 

tfb F n^rt^ ( - OH ) eXf&M&iz* < WStt 
S„ i-=5r*>fe, b Hn^^AS (-H) (l^^^C* 

[0029] ifc. X-tfyfv y ?#*tf»fc$MBrr.6 

*>7* 5 v ? T'Ji , X? —iZVJJ -y ? 

m-t&Jl)Vtf$r>-!Vmk b F D=fy;««^-^y/5 
•y ^JK^Wfcffftf 3 jneq/tf JJLkfcRJg 

[0030]^, i^4.coir#gai±TiEo*isi.c i *} 

® ^tf^^SM : 0 . 9 7 6 NMl$7lc«^ F U ?A 
5 0ml4 J t#-*>7'7'y? 2 — 5g *m&PLT6^ 

mmttzm. A~^yyyy9^Kmm^^mL. r 

?St0. 0 5N*g|g*l8^2:flttJt.Jt<7>%, pH^'7. 0 
=3r h i T 0 . 0 5 N rtBHfrt b U A 7}qMK 

ffi£#-*>7*7 y ?<9£S«#Jt£lE8t(N 2 SA ;mVg) 

M§at*;l/^y;«l (jueq/m*) 
[ 0 0 3 1 ] © b Vu^iy/VmS. : 2 , 2 ' -Diphenyl- 
1-Picryl hydrazy 1 (DPPH) & 0J&ffcM»* tdfflB LT 2ft$ 
5X1 o-*nol/l tfflHRfcfBRU KM^-*'^ 



7'y^*0. 1—0. 6g&SflnU 60*C<0Mia»tfT 
6 BUm*rt>#-tfy7 ! 5>y? 
fciFMU m&*9&MB&&(JSBtY£.J: Ob Fu^/F 
S£«lJg-f S . -co J; 3 tc LTiffljg Utffi£#-*'>"7* 

^ v 9 commmMhmwm, % sa : / g ) -r-m l tzm & . 
$-#>7'7-v7 comimwm mtz*) izjm $ tifz b h 

[00 32 ] JJE^)«rtt*»ifc*«W^**MKtfc!r 

-^>7"5 y^{4, M»CR#J:t^ffim(N 2 SA)jf)i5 OmVg 
£Lh, DBP«Mft6*8O«l/100g OT«*-#>77 

•y ^ i ^^mrx-mwrnm Ltzmb. mimm-t h z. 

[00 33] BMGffl&lt-tfy?? v?1izm9t0Xfl& 

>y 7cr>mmmTfo& Du P a50^/Dstc7)fl^ 1.1 — 
1. 5tC. Dupa50%«fflSr4 0— 14 0(nm)fc s Dupa9 
<M(7)m.i 2 5 0 (nm)^T^fflt3T^"n^ V- Y *t%m-f 

[0034] jw«{ites«jiirF(cfii\ mm 

Srfflv h ZkliZi. *)ffd Z.ktfX'% Z>, % LX 

m$mffl*?*r-#y7 7 v^—vm&k^m&kvt 

$tLS„ mwmwittfmmf^k'&i^ftmTizft 
v\ T7v*i/-Y-tfwm%ii%>)$&i l zi5\^xA-ir;> 

[0035] mmmLxm^commmmizm^ttz^ 
< s^K-ft . sfe^K^v ^^o^s t, affl-t hzk &? 

[00 36] iW^Htfflv^BMbMfcfttWKStifi 
\tX3*islvm%k^Wmtft&&tZ><, Z.CDi§r£. 

l^^'ot, mm\k iximwimm 

ffiiSSBt^, iSBSKig. iiUK^. j&K 

KttPirffwiWH^SFiKfflv^^ fit LTtt. «i 
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[0037] mik%mim(r>£ ? izlx'ko . m^bsi 

?§ffi*^-tf>7":7 -y 7 * AftTfiiJf ili^r U KJtES 

y -y 7 (4**fl» L . Ifc*ft-r £ £ t lz J; 19 J^K 
[0038]^, *Sl®H|(iM^«^-^>7"7 -y 

[0039] JJIT, *^«HS4M£itWJt^J:tLT 

[0040] Hjfiffl 1 
M«K#i:t«fflW (N 2 SA) 9 2 mVg . D B P BSJftJt 7 2 ml 
/100g O*-#y/7 77 5 0 0g *'-/b (25<£;3 
0 11, 30<£;30 fl£L n^F 10tX20X50mm;3fll) l> 
/PS/l^y h (F*J^f 7.3U -y WH KWl, A 

T\ 1 . 5 N^S^T^- 1 ^*^ 3 0 0 0 



ml^clS^MaL^-^yy^ >y ? 1 5 Og * Aft 
X. &K6 O'C. 0lsi!c3 0 0 rpraT'l 0 B#f filtttf^ 

l . mz?miti- h y ^ A7j<^M < ayg o. 5 

N) T'^ftMJJL^tD^ rjiLT^-^>7'7'yy£ 
[004 1 ] H»J2~ 4 , ib^J 1—3 

mmoRMkkmmm (n 2 sa) m'dbp ®*sscoh& s # - 

*>7"5 -y 7 Srffli\ SIJ&M 1 TfflvtfSsJ*— A- = /W°-y 

tz Lxm^^m^wx-ryu^ v- v &jb#u 

mncom% h # - 7- 5 -y 7 £ ssm l ^ . z tl ^ COX 
-tf>7"7 -y 7 Srvfiffi 1 . 5 N^ii^KT^t-^AyR 

i§M3 0 0 omi^izR^txmmL. ehsbl 

»WS£^iTK^MJlL^«^IIJSMl tm~c?rt 

Lxm^&^wxmmmRvmimmzm L£#-# 

y7"5'y^£SitL^. 

[0042] icoj; 3 fcLT#^^-^>7'7 >y ^tc 
-PV^T, aStlJ&3iJt*ffl»(N 2 SAh DBPiM, T^" 
'J b cr>X h~7X^~ HgD st (nm) , 7/o^ l^— 
h D upa 50£ (nra) M£R AfiS Dupa99%(nm) , 

(CS) Stft Kn^f^S (H 
*) £«tL^ #A.ft^S*£^l^t^. 
[0043] 
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[0044] Ztlt><r>%-#>77 y^CO^<D 

[0045] <a)fefficD$IJJt ; IfyTVUfcaffiffiSSteA 

a. 7 oroiajKtfiuttT i , 2. 3&t^4aia®i 

3r£, Sf«(±[IIteli«I5^JKIt Clij-«« (I*) », VM 
-100A-L ] KJ: DISLt. 
[0046] (b) T^'O^ bc?)^S@Dupa50%, 
«*Ri@Dupa99%<50SIJS ; 7 OTWiBS^ft^LT 1 . 



[0047] (c)r»ffi ; #SttlS£ 9 0 ^COrilK (NO. 
2) Sy'MS 3//m . 0.8 /<m , 0.65jum , 0.45^111 
i07 4 )l>?-&m^X 2 OTorr^OiSJITT'rjftfee^^ff 

[0048] (d) EP^SJS ; £M£#-tf>7"5 7 ? 
«*3fi*?tffc*RU 3t-it LTXER0X 4024*S£ 

iftSU- RD-927 ) £fflWOftfS«g 
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